Intracellular reactive oxygen species mark and influence the megakaryocyte-erythrocyte progenitor fate of common myeloid progenitors.
While most studies regarding reactive oxygen species (ROS) focus on their deleterious biological effects, a growing body of evidence indicates the importance of ROS as critical mediators of several signaling pathways, including those involved in hematopoiesis. In this study, we show the critical role of ROS in lineage decision of myeloid progenitors. In megakaryocyte-erythrocyte progenitor cells (MEP), intracellular ROS levels were found to be as low as those in hematopoietic stem cells (HSC). In contrast, remarkably high intracellular ROS levels were observed in granulocyte-monocyte progenitor cells. Intracellular ROS levels in common myeloid progenitors (CMP) were inversely correlated with their MEP differentiation potential. Moreover, gene set enrichment analysis revealed that ROS-low CMP showed gene expression patterns similar to those of MEP, indicating that intracellular ROS levels mark the fate of CMP. In in vitro assays, ROS significantly suppressed the generation of MEP and the formation of megakaryocyte-erythrocyte colonies from CMP. In ROS-high CMP, expression of colony-stimulating factor one receptor (CSF1R) was highly upregulated, and its surface expression correlated with their granulocyte-monocyte differentiation potential. Furthermore, ROS was found to induce the expression of CSF1R mRNA in a leukemia cell line. These data provide novel insights into the relationship between ROS and the hematopoietic differentiation system.